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157] ABSTRACT

The problem of creaming during formation of disperse-
slurry of H-coal residue by ball milling with water is
eliminated by use, as an anti-creaming additive, of the
triethanolamine salt of dodecylbenzene sulfonic acid.

15 Claims, No Drawings
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1

FORMATION OF DISPERSE-SLURRY OF H-COAL
RESIDUE

FIELD OF THE INVENTION 5

This invention relates to the formation of a disperse-
slurry of H-Coal residue in aqueous medium character-
1zed by elimination of creaming.

BACKGROUND OF THE INVENTION

As 1s well known to those skilled in the art, solid
carbonaceous materials including coals of high and low
rank, may be subjected to various processes to convert
at least a portion of the carbon present in the solid to a
hiquid form; and these processes for hydrogenation of 15
coal are commonly termed H-coal processes.

In these processes, finely powdered coal, typically of
size such that at least 100 w % passes through a 40 mesh
U.S. Standard sieve is contacted (in the form of a slurry)
with hydrogen at 350° C.-600° C., say 450° C. and
1000-2500 psig, say 2000 psig to form hydrocarbons
characterized by increased hydrogen content. Illustra-
tive of processes for upgrading coal are those disclosed
in U.S. Pat. Nos. 2,221,886, 2,860,101, and 3,341,447.

Product hydrocarbon liquids are separated by distil-
latton leaving a hydrophobic solid characterized as
follows: |
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TABLE
Property Value 30
w % carbon 16
density g/cc 1.4
boiling point above 700° C.
melting point 200-300° C.

35

It 1s desirable to use this H-coal residue as a charge to
a gasification reaction i.e. to convert it to a synthesis gas
(containing carbon monoxide and hydrogen) by partial
combustion; but this has proven to be difficult because
of the problems encountered during feed preparation.
The synthetic H-coal is a composition which has prop-
erties totally unlike other carbonaceous materials; and
these render it particularly and uniquely difficult to
handle. |

It 1s found that if H-coal be subjected to grinding and
mixing with water in an attempt to form a slurry suit-
able for use as feed to gasification, the slurry is charac-
terized by problems the principal one of which is
creaming.

Creaming, as the term is used in this specification,
refers to the separation of phases in a system containing
~ an agueous medium and a finely divided hydrophobic
solid medium, the latter forming a supernatant phase
above a large body of liquid containing solids.

Creaming is distinguished from other phenomena
which may be present in two phase systems including
the following:

(1) Foaming refers to the formation of a gas-liquid
mixture of low density adjacent to the surface of a
lower body which may for example be a uniform mix-
ture of hquids and solids. A foam is characterized by the
presence of a large proportion of gas phase and a rela-
tively small proportion of liquid phase and very little
(usually no) solid phase; by a low density; and by the
fact that it may frequently be eliminated or minimized 65
by addition of agents which lower the surface tension of
the liquid component of the foam. Elimination of foam-
ing does not per se mean elimination of creaming.
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(11) Emulsification refers to the formation of a mixture
of particles of one liquid with a second liquid. In com-
mercial practice, one liquid is invariably water and the
other 1s an oil. Thus the two common types of emulsions
are oil-in-water (O/W) and water-in-oil (W/Q). In cer-
tain instances, the presence of solid particles may stabi-
lize emulsions by collecting at the oil-water interface
and armoring the phase for which the solid has greater
affinity. Addition of surface-active agents can enhance
or destroy the stability of the emulsion, but it has no
effect on the creaming phenomenon.

It 1s particularly to be noted that procedures which
solve other problems do not necessarily solve the prob-
lem of creaming. For example, it is possible to utilize a
system which provides satisfactory emulsifying or dis-
persing properties but which fails to solve the problem
of creaming. | |

It 1s an object of this invention to provide a process
for ehminating creaming in a disperse slurry of H-coal
residue in aqueous medium. Other objects will be appar-
ent to those skilled in the art.

STATEMENT OF THE INVENTION

In accordance with certain of its aspects, this inven-
tion is directed to a process for forming a disperse-
slurry in aqueous medium of particles of a hydrophobic

'H-coal residue containing phenolic components which

are conducive to creaming which comprises contacting
said hydrophobic H-coal residue, containing phenolic
components which are conducive to creaming, with an
alkali metal salt or an amine salt of an alkylbenzene
sulfonic acid wherein said alkyl group contains 10-18
carbon atoms whereby said salt is adsorbed onto said
particles; and |

comminuting, in the presence of aqueous medium,
said hydrophobic H-coal residue, containing phenolic
components which are conducive to creaming, in the
presence of said alkali metal salt or amine salt of said
alkylbenzene sulfonic acid wherein said alkyl group
contains 10-18 carbon atoms thereby forming a slurry
of comminuted hydrophobic H-coal residue in aqueous
medium characterized by decreased creaming, en-
hanced dispersability, decreased wall adhesion, and
reduced phase separation; and

recovering said slurry of comminuted hydrophobic
H-coal residue in aqueous medium characterized by
decreased creaming, enhanced dispersability, decreased
wall adhesion, and reduced phase separation.

DESCRIPTION OF THE INVENTION

The charge particles of H-coal residue which may be
treated by the process of this invention are typically
those attained as by-product from H-coal processes.
This charge is finely divided to a particle size such that
at least about 70 w % passes through 60 mesh (U.S.
Standard) sieve. Preferably 100 w 9% passes through a
40 mesh sieve and O w % passes through a 400 mesh
sieve. Commonly 90-100 w % passes through a 40 mesh
sieve and 80-90 w % is retained on a 400 mesh sieve. It
may be considered as having a 40-400 mesh particle
size.

These charge particles are mixed with a process-
derived liquid, typically having an ibp of greater than
100° C., commonly 150° C., 300° C., say 230° C. This
liguid may have a density of 0.70-1.10, say 0.85. |

'The charge particles (100 parts) are commonly mixed
with 200-300 parts, say 230 parts of process-derived
liquid and hydrogenated at 350° C.-600° F., say 450° C.



4,575,380

3

and 1000-2500 psig, say 2000 psig partial pressure of
hydrogen for 30-120 minutes, say 60 minutes in liquid
phase in the presence of catalyst. The catalyst, main-
tained in a liquid phase ebullient bed hydrocracker, may
preferably be 0.01-10 nanometers, say 0.5 nanometer
particles of (i) silica-promoted cobalt molybdate, (i1)
molten zinc chloride, etc.

Effluent from H-coal treating may be subjected to
various processing steps to permit recovery of (1) de-
sired liquids including process-derived liquid and a (11)
solid hydrophobic H-coal residue the solid being char-
acterized by the following properties:

TABLE
Property Value Preferred
w ¢ carbon 9-20 16
density g/cc 1.2-1.5 1.4
boiling point (°C.) above 700 above 700
melting point ("C.) 200-300 260
particie size (microns) 75-1000 100
phenolic compounds w % 2-10 5

In order to utilize this residue in a synthesis gas gener-
ation operation, it is desired to form a disperse slurry in
aqueous medium. Aqueous medium may be fresh water
or recycle water from the process or any aqueous me-
dium which is available at the unit and which 1s free of
undesirable components.

In practice of the process of this invention, 100 parts
--of the hydrophobic H-coal containing undesirabie phe-
. nolic components, are contacted with 0.01-1 parts,
.. preferably 0.01-0.1 parts, say 0.05 parts of as additive an
~alkali metal (including ammonium) salt or an amine salt
~ of an alkylbenzene sulfonic acid wherein the alkyl
group contains 10-18, say 12 carbon atoms. Typical of
these salts may be the following (the first two being

preferred):

TABLE

dodecylbenzene sulfonate
dodecylbenzene sulfonate
dodecylbenzene sulfonate

ammonium
mono(triethanolamine)
diethanolamine

sodium dodecylbenzene sulfonate
triethanolamine tetradecylbenzene sulfonate
ammaonium hexadecylbenzene sulfonate

It 1s preferred that the additive be added to the H-coal
residue and mixed together with 25-100 parts, say 50
parts of aqueous liquor at 10°—40° C., say 25° C. and the
mixture be allowed to sit for 10-45 minutes, say 30
minutes during which period, the additive soaks into the
H-coal residue as the mixture is maintained quiescent.

At the end of the soaking period, there is added
25-100 parts, say S0 parts of additional aqueous liquor,
making in all 50-200 parts, say 100 parts of aqueous
liquor.

The mixture 1s then comminuted under shear condi-
tions. Preferably wet grinding is effected in a ball mill,
although it may be possible to effect comminution with
shearing in other equipment typified by (1) a Rod Mill,
(i1) a Raymond Mill or an (i11) ultrasonic mill.

As ball milling is carried out in the preferred embodi-
ment over 60-960 minutes, say 480 minutes, the slurry
of H-coal residue in aqueous medium 1s gradually ho-
mogenized as the H-coal residue i1s reduced 1n particle
size during shearing and becomes dispersed within the
aqueous medium.

It 1s a feature of the process of this invention that use
of the additives noted permits attainment of advantages
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not attained by use of other additives. Among these
advantages may be noted decreased creaming.

It is commonly found that the tendency of the mix to
cream Is substantially decreased. Presence of the addi-
tive of the process of this invention permits attainment

of the desired disperse-slurry with mimimum creasing.
The product ball milled mixture which typically con-

tains 100 part of H-coal residue per 50-200 parts, say
100 parts of liquid and 0.01-0.1 parts, say 0.05 part of
additive is found to be of suitable properties including
stability so that it may serve as charge to a unit for
preparing synthesis gas—as is disclosed for example in

U.S. Pat. No. 2,818,326 to Texaco as assignee of East-
man.

DESCRIPTION OF PREFERRED
| EMBODIMENTS

Practice of the process of this invention according to
its preferred aspects will be apparent to those skilled in
the art from the following wherein as elsewhere in this
specification, all parts are parts by weight unless other-
wise specified.

EXAMPLE

In this example which represents the best mode pres-
ently known to me of practicing the process of this
invention, the charge material 1s 100 parts of an H-coal
residue having the following properties:

TABLE

Property Value
w % carbon 16
denstty g/cc ;.4
boiling point "C. above 700
melting point °C. 260
particie size microns - -100
phenolic compounds w % 5

To this charge material, there is added 0.05 parts of
additive triethanolamine dodecylbenzene sulfonate 1n
50 parts of water at 25° C. and this mixture 1s permitted
to stand for 30 minutes as the H-coal residue adsorbs the
additive. |

There is then added 50 parts of water (to yield a total
of 100 parts of water) and the mix i1s subjected to wet
ball milling in a Ball Mill at 25° C. for 8 hours.

At this time, the 9% Dispersion is determined by a
settling tube measurement, the results being reported as
%, with high % numbers being preferred. The height of
the Cream Layer is also determined, the results being
reported in millimeters, a low number (preferably 0)
being more preferred.

EXAMPLE II

In this Example, the procedure of Example I is dupli-
cated except that the additive 1s ammonium dodecyl-

benzene sulfonate.
EXAMPLE III

In this control Example, no additive is present. The
results of Examples I-1II are as follows:
TABLE
Height of % Change 9% Dis-
Example Additive Cream Layer 1n Height persion
I Triethanolamine 0 100 90
dodecylbenzene
suifonate
11 Ammomum 0 100 80
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TABLE-continued
Height of ¢ Change % Dis-
Example Additive Cream Layer in Height persion
dodecylbenzene | 5
sulfonate
I+ none 25 0 5

From the above table, it is apparent that the novel
process of this invention employing the noted additives
permits attainment of outstanding results. Specifically it
i1s noted that desirably the height of the cream layer
decreased to 0, the 9% change increased to 100% and the
%0 dispersion increased up to 80%-90%.

Results comparable to those of Example I may be
attained 1f the following additives be employed.

TABLE
" Example Additive

AY | sodium dodecylbenzene sulfonate

V ammonium tetradecylbenzene sulfonate
V1 sodium tetradecylbenzene sulfonate
Vil triethanolamine tetradecylbenzene
VIII potassium dodecylbenzene sulfonate
IX ammonium hexadecylbenzene sulfonate
X sodium hexadecyibenzene sulfonate
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In a series of control runs, the following additives
were also employed:

TABLE

Ex- 30
am-

ple

X]*
XI1*

Height of
Cream Layer

10
20

% Dis-
persion

10
30

Additive

Polyoxyethylene cocoamine
Polyethylene glycol ether of
primary alcohol

XI1II* Polyoxyethylene nonylphenol
XIV* Cetyltrimethyl ammonium bromide
X V*  Ethyleneoxide-t-amine condensate

10 35

15
10

>0
10
15

In each of these control examples, it was noted that
there was undesirably a substantial cream layer (10-20
mm); and the % dispersion was undesirably low

40

(10%-50% dispersion).

Although this invention has been illustrated by refer-
ence to specific embodiments, it will be apparent to
those skilled 1n the art that various changes and modifi-
cations may be made which clearly fall within the scope
of this invention.

What is claimed is:

1. The process for forming a disperse-slurry in aque-
ous medium of 40-400 mesh particles of a hydrophobic
H-coal residue containing phenolic components which
are conducive to creaming which comprises

contacting said hydrophobic H-coal residue, contain-

ing phenolic components which are conductive to
creaming, with 0.01-1 parts per 100 parts of residue
of an alkali metal salt or an amine salt of an alkyl-
benzene sulfonic acid wherein said alkyl group
contains 10-18 carbon atoms whereby said salt is
absorbed onto said particles; and |
comminuting, in the presence of 50-200 parts of aque-
ous medium per 100 parts of residue, said hydro-
phobic H-coal residue, containing phenolic compo-
nents which are conductive to creaming, in the
presence of said alkali metal salt or amine salt of
said alkylbenzene sulfonic acid wherein said alkyl 65
group contains 10-18 carbon atoms thereby form-
Ing a slurry of comminuted hydrophobic H-coal
residue in aqueous medium characterized by de-
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creased creaming, enhanced dispersability, de-
creased wall adhesion, and reduced phase separa-
tion; and
recovering said slurry of comminuted hydrophobic
H-coal residue in aqueous medium characterized -
by decreased creaming, enhanced dispersability,
decreased wall adhesion, and reduced phase sepa-
ration. | "
2. The process for enhancing the wettability and
dispersability of H-coal residues while minimizing
creaming as claimed in claim 1 wherein said salt is an
amine salt.
3. The process for enhancing the wettability and
dispersability of H-coal residues while minimizing
creaming as claimed in claim 1 wherein said salt is an
ethanolamine salt.
4. The process for enhancing the wettability and
dispersability of H-coal residues while minimizing
creaming as claimed in claim 1 wherein said salt is a
diethanolamine salt.
5. The process for enhancing the wettability and
dispersability of H-coal residues while minimizing
creaming as claimed in claim 1 wherein said salt is a
triethanolamine salt.
6. The process for enhancing the wettability and
dispersability of H-coal residues while minimizing
creaming as claimed in claim 1 wherein said salt is a salt
of dodecylbenzene sulfonic acid.
7. The process for enhancing the wettability and
dispersability of H-coal residues while minimizing
creaming as claimed in claim 1 wherein said salt is a salt
of tetradecylbenzene sulfonic acid.
8. The process for enhancing the wettability and
dispersability of H-coal residues while minimizing
creaming as claimed in claim 1 wherein said salt is a salt
of hexadecylbenzene sulfonic acid.
9. The process for enhancing the wettability and
dispersability of H-coal residues while minimizing
creaming as claimed in claim 1 wherein said salt is tri-
ethanolamine dodecylbenzene sulfonate.
10. The process for enhancing the wettability and
dispersability of H-coal residues while minimizing
creaming as claimed in claim 1 wherein said salt is
amine dodecylbenzene sulfonate.
11. The process for enhancing the wettability and
dispersability of H-coal residues while minimizing
creaming as claimed in claim 6 wherein said salt is pres-
ent in amount of 0.01-0.1 parts per 100 parts of H-coal
residue. |
12. The process for forming a disperse-slurry in aque-
ous medium of 40-400 mesh particles of 2 hydrophobic
H-coal residue contaming phenolic components which
are conductve to creaming which comprises |
contacting 100 parts of H-coal residue with 0.01-0.1
parts of ammonium dodecylbenzene sulfonate;

comminuting, in the presence of 50-200 parts of aque-
ous medium, said H-coal residue and said sulfonate
thereby forming a slurry of comminuted hydro-
phobic H-coal residue in aqueous medium charac-
terized by decreased creaming, enhanced dispersa-
bility, decreased wall adhesion, and reduced phase
separation; and _

recovering said slurry of comminuted hydrophobic

- H-coal residue 1n aqueous medium characterized

by decreased creaming, enhanced dispersability,
decreased wall adhesion, and reduced phase sepa-
ration. | | |
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13. The process for forming a disperse-slurry in aque-
ous medium of 40-400 mesh particles of a hydrophobic
H-coal residue containing phenolic components which
are conducive to creaming as claimed in claim 12
wherein said H-coal residue is soaked with at least a
portion of said sulfonate prior to comminuting.

14. The process for enhancing the wettability and
dispersability of 40—-400 mesh particles of H-coal residue
while minimizing creaming which comprises

comminuting 40-400 mesh particles of a hydrophobic

H-coal residue in 50-200 parts of aqueous medium
per 100 parts of residue in the presence of 0.01-0.1
parts per 100 parts of residue of an alkali metal salt
or an amine salt of an alkylbenzene sulfonic acid
wherein said alkyl group contains 10-18 carbon
atoms thereby forming a slurry of comminuted
hydrophobic H-coal residue in aqueous medium
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characterized by decreased creaming and en-
hanced dispersability; and

recovering said slurry of comminuted hydrophobic
H-coal residue 1n aqueous medium.

15. A disperse-slurry in aqueous medium comprising

100 parts of 40-400 mesh particles of a hydrophobic
H-coal residue containing phenolic components

which are conducive to creaming;
0.01-0.1 parts of an alkali metal salt or an amine salt

of an alkylbenzene sulfonic acid wherein the alkyl
group contains 10-18 carbon atoms; and

50-200 parts of aqueous medium, said disperse-slurry
being characterized by decreased creaming, en-
hanced dispersability, decreased wall adhesion, and

reduced phase separation.
* * * *x *
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